
Supplementary Information

Figure S1 Sequence alignments. a-c, Representive sequences were selected for multiple alignment of the - (a), - (b), and - (c) subunits: archaea (MJ, Methanococcus jannaschii; MV, Methanococcus vanielii; PH, Pyrococcus horikoshii; MetB, Methanosarcina barkeri; MK, Methanopyrus kandleri AV19; MT, Methanothermobacter thermautotrophicus; FA, Ferroplasma acidarmanus; ThA, Thermoplasma acidophilum; Hsp, Halobacterium sp. NRC-1; AF, Archaeoglobus fulgidus DSM 4304; PyA, Pyrobaculum aerophilum;  AP, Aeropyrum pernix; SA, Sulfolobus acidocaldarius), eukaryotes (HS, Homo sapiens and SC, Saccharomyces cerevisiae), and eubacteria (BS, Bacillus subtilis; StrC, Streptomyces coelicolor; AA, Aquifex aeolicus; ChT, Chlorobium tepidum; CT, Chlamydia trachomatis; Sysp, Synechocystis sp. PCC6803; TT, Thermus thermophilus; FN, Fusobacterium nucleatum; LI, Leptospira interrogans; TM, Thermatoga maritima; and EC, Escherichia coli). The b-subunits have no homologs in eubacteria. Numbering is given for the M. jannaschii (top) and E. coli (bottom) sequences. Secondary structure elements are indicated by H for -helices and S for -sheets, colored as in Fig. 1a. TMs, identified from the structure to be within the lipid bilayer are indicated (i.e. >1<). Conservation is shown with the following colors: red, >50% identity among all species; magenta, >50% similarity among all species; cyan, >80% identity in archaea and eukaryotes, but not conserved in eubacteria; green, >80% identity in eubacteria, but not conserved in archaea and eukaryotes. PrlA mutations are indicated as an “a”, proposed pore ring residues as a “”, and prlA mutations in pore residues as “å”. Residues changed in the Y1 mutant are shown as a “y”. 

Figure S2 Overlay of the wild type and mutant crystal forms. Stereo view of both the wild type and Y1 mutant. Colors are as in Fig. 1a, with the mutant in grey. Regions of greatest differences are labeled.

Figure S3 Electron density maps. a,b, Stereo views of the 2F0-FC electron density map, contoured at 1 . The model is shown in stick representation with carbons in grey, oxygens in red, nitrogens in blue, and sulfur in green. A C trace is also drawn, colored as in Fig. 1a. a, Loop between TM2a and TM2b, viewed down from TM2a (plug). b, View of TM8 and TM9 showing side chain density. The figure was made in O. 

Figure S4 Ca trace of the subunits of the SecY complex. a, b, Stereo views from the top (a) and from the side (b), with colors as in Fig. 1a and residue positions indicated. Numbers in the b- and g-subunits are preceded by the letters B and G, respectively.

Figure S5 Internal symmetry of the a-subunit. Best fit superposition of the N- (blue) and inverted C- (red) terminal halves of the -subunit. a, Slab view from the top and b, view from the side.

Figure S6 Position of highly conserved amino acid residues. a,b, Stereo views from the top (a) and the front (b), with regions containing highly conserved residues (>50% identity among all species) colored in red as in Fig. S1.


